
Cardiovascular system





Antianginal drugs

 by class

Organic nitrates  
Calcium Channel

 Blockers
Beta- Blockers Vasodilators

ACEIS Anti-Ag2-R
Non

dihydropyridine
Dihydropyridine

ÅVerapamil 

ÅDiltiazem 

ÅNifedipine 

ÅPropranolol 
ÅAmyl nitrite. 

ÅNitroglycerine 

ÅIsosorbide 

These medications work via vasodilation to increase blood flow and / or decrease 

heart rate and, therefore, decrease cardiac oxygen demand. 

Captopril Losartan 



Pharmacokinetics

A: Inhalation of volatile 
substance.  

M: Rapidly metabolized. 

E: One third excreted 
unchanged in urine. 

 

Amyl nitrite 



Pharmacokinetics

A: Sublingual, PO, IV, 
ointment, or patches. 

 M: Hepatic metabolism to 
active metabolites.  

 

Nitroglycerine 



Pharmacokinetics

A: Sublingual, PO,  IV, ointment, 
or patches. 

M: Hepatic metabolism to active 
metabolites. 

E: Metabolites excreted in urine .  

Iosorbide dinitrate 



 Mechanism of action

Converted to nitric oxide intracellularly, which activates 

guanylate cyclase, leading to the following cascade of 

events: 

Leading to an increase in cGMP. 

Causing dephosphorylation of myosin light chain. 

Leading to relaxation of vascular smooth muscle resulting 

in vasodilation. 

Venous dilation deceases preload. 

Vasodilation increase blood flow to myocardium. 



Side effects

 Headache. 

 Repeated administration leads to a loss of 
effectiveness. (tolerance) 

 Large degree of cross tolerance between 
organic nitrates. 

 Systemic compensation (salt and water 
retention) may also be involved in loss of 
effectiveness. 

 

 

Organic nitrates 



Antianginal drugs

 by class

Organic nitrates  
Calcium Channel

 Blockers
Beta- Blockers Vasodilators

ACEIS Anti-Ag2-R
Non

dihydropyridine
Dihydropyridine

ÅVerapamil 

ÅDiltiazem 

ÅNifedipine 

ÅPropranolol 
ÅAmyl nitrite. 

ÅNitroglycerine 

ÅIsosorbide 

These medications work via vasodilation to increase blood flow and / or decrease 

heart rate and, therefore, decrease cardiac oxygen demand. 

Captopril

Enalapril

Losertan

Valsartan



Pharmacokinetics

A: PO and IV. 

M: Extensive first - pass 

hepatic metabolism; 

metabolized by P450 

enzymes to less active 

metabolites. 

E: In urine and feces. 

DiltiazemVerapamil

A: PO and IV. 

M: Extensive first - pass 

hepatic metabolism; 

metabolized by P450 

enzymes to active 

metabolite. 

E: In urine and feces. 

 



Mechanism of action

 Reduce Ca+2  influx. 
Resulting reduction of IC 
Ca+2 leads to smooth 
muscle relaxation. 
Result in decreased 
myocardial contractile 
force and decreased 
arterial tone and systemic 
vascular resistance.  





Clinical Uses

Stable, unstable, and variant angina. 

Supraventricular arrhythmias. 

Ventricular rate control in atrial flutter 

and fibrillation. 

Hypertension. 

Verapamil 



Clinical Uses

Stable and variant angina. 

Supraventricular arrhythmias. 

Ventricular rate control in atrial flutter 

and fibrillation. 

Hypertension. 

Diltiazem 



Bradycardia. 

Constipation. 

Decreased cardiac contractility. 

Hypotension. 

Increases digoxin levels. 

 

Side effects

Verapamil 



Bradycardia. 

Hypotension. 

Decreased cardiac contractility. 

 

 

Side effects

Diltiazem 



Flushing. 

Headache. 

Hypotension (rapid decrease in BP can 

exacerbate ischemia). 

Peripheral edema. 

Reflex tachycardia. 

 

 

Side effects

Nifedipine 
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Organic nitrates  
Calcium Channel

 Blockers
Beta- Blockers Vasodilators

ACEIS Anti-Ag2-R
Non

dihydropyridine
Dihydropyridine

ÅVerapamil 

ÅDiltiazem 

ÅNifedipine 

ÅPropranolol 
ÅAmyl nitrite. 

ÅNitroglycerine 

ÅIsosorbide 

These medications work via vasodilation to increase blood flow and / or decrease 

heart rate and, therefore, decrease cardiac oxygen demand. 

Captopril

Enalapril

Losertan

Valsartan



Pharmacokinetics 

A: PO and IV. 

M: Extensive first- pass 

hepatic metabolism. 

E: Parent drug and 

metabolites excreted in urine 

and feces. 

Propranolol 
 



Mechanism of action

 Decreases heart rate and contractility to reduce 
oxygen demand of the heart. 

 Increases time in diastole. 

 Increases coronary blood flow. 

 Increase exercise tolerance and duration. 

 Decreases frequency and severity of angina 
attacks. 

Propranolol 



Clinical Uses

Stable and unstable angina. 

Often used in combination with nitrates 

or calcium channel blockers. 

 

Propranolol 



 

 

 

 

 

 

Contraindicated in patients with asthma, 
diabetes, PVD, or COPD. 

Combine carefully with verapamil and 
diltiazem because additive negative ionotropic 
effects lead to bradyarrhythmias.  

 

Drawbacks and Side effects

 

Propranolol



Antianginal drugs

 by class

Organic nitrates  
Calcium Channel

 Blockers
Beta- Blockers Vasodilators

ACEIS Anti-Ag2-R
Non

dihydropyridine
Dihydropyridine

ÅVerapamil 

ÅDiltiazem 

ÅNifedipine 

ÅPropranolol 
ÅAmyl nitrite. 

ÅNitroglycerine 

ÅIsosorbide 

These medications work via vasodilation to increase blood flow and / or decrease 

heart rate and, therefore, decrease cardiac oxygen demand. 

Captopril

Enalapril

Losertan

Valsartan



Bradykinin increase leading to 
cough and skin rash. 

Teratogenesis. 

Hyperkalemia. 

Neutropenia. 

Hypotension. 

Acute renal failure. 

 

 

 

 

Side effects



Antianginal drugs

 by class

Organic nitrates  
Calcium Channel

 Blockers
Beta- Blockers Vasodilators

ACEIS Anti-Ag2-R
Non

dihydropyridine
Dihydropyridine

ÅVerapamil 

ÅDiltiazem 

ÅNifedipine 

ÅPropranolol 
ÅAmyl nitrite. 

ÅNitroglycerine 

ÅIsosorbide 

These medications work via vasodilation to increase blood flow and / or decrease 

heart rate and, therefore, decrease cardiac oxygen demand. 

Captopril

Enalapril

Losertan

Valsartan



Pharmacokinetics

A: PO. 

M: Hepatic metabolism by P450 

system. 

 E: Parent drug and metabolite 

excreted  in urine and feces. 

Losartan & Valsartan



Mechanism of action

 Angiotensin I receptor blockade prevents 

the vasoconstriction caused by 

Angiotensin I.  

Losartan & Valsartan 



Clinical Uses

Hypertension. 

CHF 

Losartan

 &

 Valsartan 



Smaller incidence of side effects than ACE 

inhibitor. 

No bradykinin increase (no cough or rash) 

 

Side effects

Losartan & Valsartan 















RANOLAZINE 

Act by reducing a late sodium 

current(INa) that Facilitates  calcium 

entry via the sodium-calcium 

Exchanger    Icca++   cop  O2 

demand 



TRIMETAZIDINE (p FOX 
inhibitor) 

Partially inhibits the fatty acid 

oxidation pathway In 

myocardium   O2 requirement. 



ALLOPURINOL 

Å Inhibits xanthine oxidase , an 

enzyme that contributes to oxidative 

stress and endothelial   dysfunction. 



IVABRADINE 

Acts by inhibiting Na+ channel in 

the SA-node  Bradycardic drug 

  O2 demand   attack = (ccb,ɓb) 

without SE on Bronchial or GIT.  



FASUDIL 

Is an inhibitor of smooth muscle Rho-

kinase (that inhibits vascular relaxation 

)   coronary vasospasm. 
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Anti arrhythmic Agents 













Anti arrhythmic drugs by class 

ɓ- 

blockers 

K+ channel 

 blockers 

Ca+2 channel 

 blockers 

Na+ channel blockers 

Class Ⅲ Class Ⅳ Class Ⅱ Class ⅠC Class ⅠB Class 
ⅠA 

Anti arrhythmic drugs  are divided into classes by a system loosely based on the 

channel or receptor involved: I, Sodium channel blockers; II, ɓ- blockers; III, 

potassium channel blockers, and IV, Calcium channel blockers  

ÅVerapamil 

ÅDiltiazem 

ÅAmiodarone 

Å  Sotalol. 

ÅBretylium 

ÅPropranolol ÅFlecainide 

Å Propafenone. 

ÅMoricizine 

ÅLidocaine 

ÅTocainide 

ÅMexiletine. 

ÅPhenytoin 

ÅQuinidine. 

ÅProcainamide 

ÅDisopyramide 



Anti arrhythmic drugs by class 

ɓ- 

blockers 

K+ channel 

 blockers 

Ca+2 channel 

 blockers 

Na+ channel blockers 

Class Ⅲ Class Ⅳ Class Ⅱ Class ⅠC Class ⅠB Class 
ⅠA 

Anti arrhythmic drugs  are divided into classes by a system loosely based on the 

channel or receptor involved: I, Sodium channel blockers; II, ɓ- blockers; III, 

potassium channel blockers, and IV, Calcium channel blockers  

ÅVerapamil 

ÅDiltiazem 

ÅAmiodarone 

Å  Sotalol. 

ÅBretylium 

ÅPropranolol ÅFlecainide 

Å Propafenone. 

ÅMoricizine 

ÅLidocaine 

ÅTocainide 

ÅMexiletine. 

ÅPhenytoin 

ÅQuinidine. 

ÅProcainamide 

ÅDisopyramide 



Pharmacokinetics 

Quinidine 

 
A: PO and IV. 

M: Hepatic metabolism. 

E: Parent drug and metabolites excreted in urine. 

 



Pharmacokinetics 

Procainamide 

 

 

A: PO, IM, IV. 

M: Hepatic metabolism to N- aceetylprocainamide 
(NAPA). 

E: in urine. 

 



Pharmacokinetics 

Disopyramide 

 

A: PO. 

M: 50% hepatic metabolism. 

E: Parent drug and metabolites excreted in urine. 

 





Mechanism of action

 Inhibit fast Na+ channel by blocking activated 

Na+ channels. 

 Weakly block K + channels (reduce 

repolarization), which increase AP duration 

(manifests as a lengthening of QT interval).   

Quinidine, Procainamide & Disopyramide 
. 



All types of arrhythmias. 

Especially useful for atrial flutter, atrial 

fibrillation, and ventricular tachycardia 

 

Clinical Uses

Quinidine 



Same as Quinidine . 

Especially useful for sustained ventricular 

arrhythmias associated with acute MI. 

 

Clinical Uses

Procainamide 



Ventricular arrhythmias. 

 

Clinical Uses

Disopyramide 



Drawbacks and side effects 

 

 Antimuscarinic activity can suppress vagal tone 
leading to an increase in AV conduction, which may 
cause tachycardia and arrhythmias. 

 Refractory heterogeneity: depressed conduction can 
further lead to torsades de pointes and eventual 
quinidine syncope. 

 Chichonism. 

 GI symptoms (nausea, vomiting, diarrhea). 

  Digitalis toxicity: quinidine increase plasma digoxin 
levels.  

 

 

 

Quinidine 
 





Drawbacks and side effects 

 

 GI symptoms (nausea, vomiting). 

Hypotension. 

 LTU can lead to lupus ï like syndrome via unknown 
mechanism. 

 Torsades de pointes. 

 

 

 

Procainamide 
 



Drawbacks and side effects 

 

 Antimuscarinic activity can suppress vagal tone 
leading to an increase in AV conduction, which may 
cause tachycardia and arrhythmias. 

 Negative inotropic effects may precipitate failure in 
patients with ventricular dysfunction. 

 Antimuscarinic Side effects. 

  Torsades de pointes. 

 

 

 

 

Disopyramide 
 



Anti arrhythmic drugs by class 

ɓ- 

blockers 

K+ channel 

 blockers 

Ca+2 channel 

 blockers 

Na+ channel blockers 

Class Ⅲ Class Ⅳ Class Ⅱ Class ⅠC Class ⅠB Class 
ⅠA 

Anti arrhythmic drugs  are divided into classes by a system loosely based on the 

channel or receptor involved: I, Sodium channel blockers; II, ɓ- blockers; III, 

potassium channel blockers, and IV, Calcium channel blockers  

ÅVerapamil 

ÅDiltiazem 

ÅAmiodarone 

Å  Sotalol. 

ÅBretylium 

ÅPropranolol ÅFlecainide 

Å Propafenone. 

ÅMoricizine 

ÅLidocaine 

ÅTocainide 

ÅMexiletine. 

ÅPhenytoin 

ÅQuinidine. 

ÅProcainamide 

ÅDisopyramide 



Pharmacokinetics

A: IV, IM. 

M: Hepatic metabolism. 

E: Parent drug and 
metabolites excreted in urine. 

 

Lidocaine 



Pharmacokinetics

A: PO 

E:  Unchanged in urine. 
 

Tocainide 



Pharmacokinetics

A: PO. 

M: 90% metabolized to 
inactive metabolites. 

E: Parent drug and 
metabolites excreted in urine. 

 

Mexiletine 



Pharmacokinetics

A: PO and IV. 

M: Partial hepatic metabolism. 

E: Parent drug and 
metabolites excreted in urine. 

 

Phenytoin 





Mechanism of action 

Inhibit both inactive and 
active Na+2 channels. 

Act preferentially  on 
depolarized, arrhythmogenic 
tissue. 

Shorten AP duration. 



Clinical Uses 

Suppression of 

recurrent ventricular 

tachycardia and 

fibrillation. 

 

 Lidocaine 

 
 



Clinical Uses 

Ventricular 

arrhythmias. 

Tocainide 

 & 

 Mexiletine 
 



Clinical Uses 

Ventricular 

tachycardia and 

paroxysmal atrial 

tachycardia. 

 

 Phenytoin 

 
 



Side effects

Å CNS side effects (tremor, light  

headedness, nausea of central origin, 

paresthesias). 

Lidocaine 



Side effects

Å GI side effects (nausea). 

Å Neurologic side effects 

 (tremor, lethargy, blurred vision) 

Tocainide & Mexiletine 



Side effects

Å Hypotension. 

Å Vertigo. 

Å Lethargy. 

Å Gingivitis. 

Å Lupus. 

Å Pulmonary infiltrates. 

 

 Phenytoin 



Anti arrhythmic drugs by class 

ɓ- 

blockers 

K+ channel 

 blockers 

Ca+2 channel 

 blockers 

Na+ channel blockers 

Class Ⅲ Class Ⅳ Class Ⅱ Class ⅠC Class ⅠB Class 
ⅠA 

Anti arrhythmic drugs  are divided into classes by a system loosely based on the 

channel or receptor involved: I, Sodium channel blockers; II, ɓ- blockers; III, 

potassium channel blockers, and IV, Calcium channel blockers  

ÅVerapamil 

ÅDiltiazem 

ÅAmiodarone 

Å  Sotalol. 

ÅBretylium 

ÅPropranolol ÅFlecainide 

Å Propafenone. 

ÅMoricizine 

ÅLidocaine 

ÅTocainide 

ÅMexiletine. 

ÅPhenytoin 

ÅQuinidine. 

ÅProcainamide 

ÅDisopyramide 



Pharmacokinetics 

Flecainide 

A: PO and IV; well absorbed. 

M: Hepatic metabolism to inactive metabolites . 

E: Parent drug and metabolites excreted in urine. 

 



Pharmacokinetics 

Propafenone 

A: PO and IV. 

M: Hepatic metabolism. 

E: Parent drug and metabolites mainly excreted in 

feces. 

 



Pharmacokinetics 

Moricizine 

A: PO. 

M: Hepatic metabolism. 

E: Metabolites excreted in urine. 

 





 Mechanism of action 

Inhibit fast Na+  channels. 

Especially effective in the His  Purkinje system 

(widens QRS complex) 

Usually little effective on AP duration.  



Clinical Uses 

Ventricular 
arrhythmias. 

Supraventricular 
arrhythmias. 

Paroxysmal 
supraventricular 
tachycardia. 

 Paroxysmal atrial 
fibrillation / flutter. 

Arrhythmias 
associated with 
Wolff ï Parkinson- 
White syndrome. 

 

 

Flecainide 



Clinical Uses 

 

Supraventricular 

arrhythmias. 

 

Propafenone 



Clinical Uses 

 

Ventricular 

arrhythmias. 

 

Moricizine 



 

 

 

 

 

 

 

Prolongation of QRS complex. 

Proarrhythmic. 

CNS side effects. 

 

Drawbacks and Side effects 

Flecainide 



 

 

 

 

 

 

 

 

 

 

Metallic taste. 

Constipation. 

Prolongation of QRS  interval. 

Proarrhythmia. 

GI side effects. 

Drawbacks and Side effects 

Propafenone 



 

 

 

 

 

dizziness. 

Nausea. 

 

Drawbacks and Side effects 

Moricizine 



Anti arrhythmic drugs by class 

ɓ- 

blockers 

K+ channel 

 blockers 

Ca+2 channel 

 blockers 

Na+ channel blockers 

Class Ⅲ Class Ⅳ Class Ⅱ Class ⅠC Class ⅠB Class 
ⅠA 

Anti arrhythmic drugs  are divided into classes by a system loosely based on the 

channel or receptor involved: I, Sodium channel blockers; II, ɓ- blockers; III, 

potassium channel blockers, and IV, Calcium channel blockers  

ÅVerapamil 

ÅDiltiazem 

ÅAmiodarone 

Å  Sotalol. 

ÅBretylium 

ÅPropranolol. 

ÅEsmolol. 

ÅFlecainide 

Å Propafenone. 

ÅMoricizine 

ÅLidocaine 

ÅTocainide 

ÅMexiletine. 

ÅPhenytoin 

ÅQuinidine. 

ÅProcainamide 

ÅDisopyramide 



Pharmacokinetics: 

 A: IV or PO. 

 

Mechanism of action: 

 block sympathetic effects on the heart. 

Affect primarily the SA and AV nodes. 

Decrease SA node automaticity and AV nodal 

conduction.  

 

 

 

ɓ- blockers



Clinical Uses 
 Supraventricular arrhythmias. 

Control of ventricular rate during atrial flutter and 
fibrillation. 

 

 

Side effects: 
 contraindicated in asthmatic patients 
(bronchoconstriction) . 

Sudden withdrawal can lead to rebound 
hypersensitivity. node automaticity and AV nodal 
conduction. 

 

ɓ- blockers



ɓ- blockers 

 1 adrenergic receptor- preferring antagonist. 

Similar to propranolol in action. 

Less likely to cause bronchospasm than 

propranolol. Otherwise similar. 

Metabolized by erythrocyte esterase. 

Metabolite excreted renally. Serum levels 

unaffected by liver or kidney failure. 

No significant interactions with digoxin.   

 

Esmolol 



Anti arrhythmic drugs by class 

ɓ- 

blockers 

K+ channel 

 blockers 

Ca+2 channel 

 blockers 

Na+ channel blockers 

Class Ⅲ Class Ⅳ Class Ⅱ Class ⅠC Class ⅠB Class 
ⅠA 

Anti arrhythmic drugs  are divided into classes by a system loosely based on the 

channel or receptor involved: I, Sodium channel blockers; II, ɓ- blockers; III, 

potassium channel blockers, and IV, Calcium channel blockers  

ÅVerapamil 

ÅDiltiazem 

ÅAmiodarone 

Å  Sotalol. 

ÅBretylium 

ÅPropranolol ÅFlecainide 

Å Propafenone. 

ÅMoricizine 

ÅLidocaine 

ÅTocainide 

ÅMexiletine. 

ÅPhenytoin 

ÅQuinidine. 

ÅProcainamide 

ÅDisopyramide 



A: IV and PO; slow GI absorption; long 

period to reach steady state. 

M: Hepatic metabolism to active metabolite. 

E:  Excreted by lacrimal glands, skin, and 

biliary tract. 

Amiodarone 

Pharmacokinetics 



A: PO; well 

absorbed.  

E:  Unchanged in 

urine. 

A: IM and IV.  

E:  Unchanged 

in urine. 

 

Pharmacokinetics 

SotalolBretylium 





Mechanism of action

Prolongs AP duration by blocking K+ 
channels. 

Does not effect conduction velocity. 

Blocks Na+ channels. 

Blocks calcium channels. 

 - blocker activity. 

Coronary and peripheral vasodilator.  

Amiodarone 



Mechanism of action

Prolongs AP duration. 

 - blocker and 

potassium- channel 

blocking activity. 

Sotalol 

&

Bretylium 

Same as Amiodarone. 

Blocks the release of 

catecholamines from nerves 

after initial stimulation of 

release. 



Clinical Uses 

Ventricular 
tachyarrhythmias. 
(especially in post MI and 
CHF patients). 

Atrial fibrillation / flutter. 

Paroxysmal 
supraventricular tachycardia 

Arrhythmias associated 
with Wolff  Parkinson- 
White syndrome. 

 

 

 

 

Amiodarone 

Bretylium 

Sotalol 

& 

Ventricular arrhythmias. 

(especially in post MI patients).



 

 

 

 

 

 

Pulmonary fibrosis. 

Hypothyroidism or hyperthyroidism. 

Paresthesias/ tremor. 

Torsades de points. 

Drawbacks and Side effects 

Amiodarone 



 

 

 

 
 

 

Bradycardia. 

Bronchospasm. 

Fatigue. 

Torsades de points. 

Hypotension. 

Sympathomimetic effects. 

Drawbacks and Side effects 

Sotalol & Bretylium 



Anti arrhythmic drugs by class 

ɓ- 

blockers 

K+ channel 

 blockers 

Ca+2 channel 

 blockers 

Na+ channel blockers 

Class Ⅲ Class Ⅳ Class Ⅱ Class ⅠC Class ⅠB Class 
ⅠA 

Anti arrhythmic drugs  are divided into classes by a system loosely based on the 

channel or receptor involved: I, Sodium channel blockers; II, ɓ- blockers; III, 

potassium channel blockers, and IV, Calcium channel blockers  

ÅVerapamil 

ÅDiltiazem 

ÅAmiodarone 

Å  Sotalol. 

ÅBretylium 

ÅPropranolol ÅFlecainide 

Å Propafenone. 

ÅMoricizine 

ÅLidocaine 

ÅTocainide 

ÅMexiletine. 

ÅPhenytoin 

ÅQuinidine. 

ÅProcainamide 

ÅDisopyramide 



Pharmacokinetics 

A: PO and IV. 

M: Extensive first - pass 

hepatic metabolism; 

metabolized by P450 

enzymes to less active 

metabolites. 

E: in urine and feces. 

Diltiazem Verapamil 

A: PO and IV. 

M: Extensive first - pass 

hepatic metabolism; 

metabolized by P450 

enzymes to active 

metabolite. 

E: Metabolites excreted in 

urine and feces. 

 





 Mechanism of action 

Calcium channel blocker that effects mainly the 

SA and AV nodes. 

Reduces SA node automaticity and AV nodal 

conduction. 



Clinical Uses 

Supraventricular 

arrhythmias. 

 Ventricular rate 

control in atrial 

flutter and 

fibrillation. 

 

 

Verapamil 

 & 

 Diltiazem 



Contraindicated with ɓ- blockers. 

Bradycardia. 

Constipation. 

Decreased cardiac contractility. 

Hypotension. 

Lassitude. 

Nervousness. 

Peripheral edema 

 

Side effects

Verapamil 



Bradycardia. 

Decreased cardiac contractility. 

Hypotension. 

 

 

Side effects

Diltiazem 



Anti arrhythmic drugs by class 

ɓ- 

blockers 

K+ channel 

 blockers 

Ca+2 channel 

 blockers 

Na+ channel blockers 

Class Ⅲ Class Ⅳ Class Ⅱ Class ⅠC Class ⅠB Class 
ⅠA 

Anti arrhythmic drugs  are divided into classes by a system loosely based on the 

channel or receptor involved: I, Sodium channel blockers; II, ɓ- blockers; III, 

potassium channel blockers, and IV, Calcium channel blockers  

ÅVerapamil 

ÅDiltiazem 

ÅAmiodarone 

Å  Sotalol. 

ÅBretylium 

ÅPropranolol ÅFlecainide 

Å Propafenone. 

ÅMoricizine 

ÅLidocaine 

ÅTocainide 

ÅMexiletine. 

ÅPhenytoin 

ÅQuinidine. 

ÅProcainamide 

ÅDisopyramide 
ÅAdenosine. 

+



Adenosine

Rapidly ( <30 seconds) deaminated in serum to 

active agent, inosine. 

Pharmacokinetics 



Adenosine

Decreases conduction velocity, prologs refractory 

period and decreases automaticity in A-V nod  

Mechanism of action 



Adenosine

Paroxysmal supraventricular tachyarrhythmias. 

  

Clinical Uses 



Adenosine

Dyspnea. 

Flushing. 

Chest pain. 

Arrhythmias. 

 Theophylline and other methylxanthines 

antagonize Adenosine   

Side effects 



Anti arrhythmic drugs by class 

ɓ- 

blockers 

K+ channel 

 blockers 

Ca+2 channel 

 blockers 

Na+ channel blockers 

Class Ⅲ Class Ⅳ Class Ⅱ Class ⅠC Class ⅠB Class 
ⅠA 

Anti arrhythmic drugs  are divided into classes by a system loosely based on the 

channel or receptor involved: I, Sodium channel blockers; II, ɓ- blockers; III, 

potassium channel blockers, and IV, Calcium channel blockers  

ÅVerapamil 

ÅDiltiazem 

ÅAmiodarone 

Å  Sotalol. 

ÅBretylium 

ÅPropranolol ÅFlecainide 

Å Propafenone. 

ÅMoricizine 

ÅLidocaine 

ÅTocainide 

ÅMexiletine. 

ÅPhenytoin 

ÅQuinidine. 

ÅProcainamide 

ÅDisopyramide 

Digoxin 

+



Digoxin 

A: PO / IV. 36 hour half- life. 

E: Excreted unchanged in urine, 
25% protein bound. 

 

 
 Pharmacokinetics



Only drug which increases automaticity of 

ectopic pacemakers. 

Slows conduction velocity through- out. 

Complex actions on refractory period. 

Increases parasympathetic tone. 

 

Digoxin



Atrial fibrillation, atrial 

flutter, Paroxysmal atrial 

tachycardia.  

 

Clinical Uses

Digoxin



Digitalis intoxication. 

Arrhythmias. 

 vomiting. 

Headache. 

Visual disturbances. 

Complete heart block and accelerated 

junctional rhythm.  

 

Side effects

Digoxin
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Bile acid
sequestrants

Nicotinic acid
HMG- CoA 
reductase
inhibitors

Fibric acid 
derivatives

•Lovastatin.

•Simvastatin.

•Pravastatin.

•Fluvastatin.

•Atorvastatin.

•Cervastatin.

•Cholestyramine.

•Cholestipol.

•Niacin •Gemfibrozil.

•Clofibrate

•Fenofibrate.

Antihyperlipidemic

Drugs by class
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Bile acid
sequestrants

Nicotinic acid
HMG- CoA 
reductase
inhibitors

Fibric acid 
derivatives

•Lovastatin.

•Simvastatin.

•Pravastatin.

•Fluvastatin.

•Atorvastatin.

•Cervastatin.

•Cholestyramine.

•Cholestipol.

•Niacin •Gemfibrozil.

•Clofibrate

•Fenofibrate.

Antihyperlipidemic

Drugs by class
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A: PO.

E: Drug/ bile acid complex is excreted in feces.

Pharmacokinetics

Cholestyramine & Cholestipol



Prof. Sawsan Al-Madi

Mechanism of action

 Anion exchange resin that binds bile acids in the 
intestine and prevents reabsorption.

 Reduction in bile acid reabsorption results in an 
increase in production of bile acids from 
cholesterol in the liver.

 This increased demand for cholesterol by the liver 
increases the expression of LDL receptors by the 
liver.

 LDL is cleared from the plasma more quickly due 
to the increased population of receptors.

Cholestyramine & Cholestipol
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Greatest effect is seen at lowest 

doses of the drug.

Decreases LDL  10- 30%.

Increases HDL   2- 4%.

Increases VLDL- TG levels  5- 30%.

No effect on Lp(a).

Clinical Uses

Cholestyramine & Cholestipol



Prof. Sawsan Al-Madi

Side effects

Abdominal   pain.

Bloating.

Constipation.

Pancreatitis.

Interference with absorption of fat 
soluble vitamins (A, E, D, K)

Binds to HMG- CoA reductase 
inhibitors.
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Prof. Sawsan Al-Madi

Bile acid
sequestrants

Nicotinic acid
HMG- CoA 
reductase
inhibitors

Fibric acid 
derivatives

•Lovastatin.

•Simvastatin.

•Pravastatin.

•Fluvastatin.

•Atorvastatin.

•Cervastatin.

•Cholestyramine.

•Cholestipol.

•Niacin

•Gemfibrozil.

•Clofibrate

•Fenofibrate.

Antihyperlipidemic

Drugs by class
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Pharmacokinetics

A: PO; rapidly absorbed.

M: Extensive first- pass 

hepatic metabolism.

E: Metabolites and parent 

drug excreted in urine.

Niacin



Prof. Sawsan Al-Madi

Mechanism of action

 Decreases the 

production of VLDL.

Increases circulating 

levels of HDL.

 Decreases Lp(a).

Niacin



Prof. Sawsan Al-Madi

Side effects

Acanthosis nigricans.

Aggravation of asthma.

Atrial arrhythmias.

Cutaneous flushing.

Gastritis/ ulcer disease.

Glucose intolerance.

Hepatitis.

Hyperuricemia.

 increased risk of hepatotoxicity at dose 
required for sustained release formula: 
adjust dose when switching from sustained 
release form to normal oral form. 

Niacin
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Decreases LDL  10- 25%.

Decreases VLDL- TG 50%.

Increases HDL   30- 40%. 

Clinical Uses

Niacin
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Bile acid
sequestrants

Nicotinic acid
HMG- CoA 
reductase
inhibitors

Fibric acid 
derivatives

•Lovastatin.

•Simvastatin.

•Pravastatin.

•Fluvastatin.

•Atorvastatin.

•Cervastatin.

•Cholestyramine.

•Cholestipol.

•Niacin •Gemfibrozil.

•Clofibrate

•Fenofibrate.

Antihyperlipidemic

Drugs by class
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Pharmacokinetics

A: PO; well absorbed.

M: Extensive first- pass hepatic 

metabolism.

E: Parent drug and metabolites

excreted in urine.

Statins
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Mechanism of action

Inhibit HMG- CoA reductase, the enzyme 

required for cholesterol synthesis.

Increased production of LDL receptors in 

the liver.

Increased uptake of LDL from the plasma.

Decrease VLDL secretion.

Statins



Prof. Sawsan Al-Madi

Decrease  LDL  20- 50%.

Decrease  TG 10- 20%.

Increase   HDL   5- 10%.

No effect on Lp(a). 

Clinical Uses

Statins
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Side effects

Elevated liver transaminases (3 times 

normal).

Headaches.

Myopathy ( uncommon and dose 

dependent).

Cataracts (unproven).

Statins
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Pharmacokinetics

A: PO; well absorbed.

M: Hepatic metabolism.

E: Parent drug and metabolites 

excreted in urine.

Gemfibrozil
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Pharmacokinetics

A: PO; well absorbed.

M: Metabolized by serum enzymes 

then conjugated in liver.

E: Metabolites excreted in urine.

Clofibrate



Prof. Sawsan Al-Madi

Pharmacokinetics

A: PO.

M: Hepatic metabolism to active 

metabolite

E: Metabolites excreted in

Fenofibrate
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Mechanism of action

☞Gemfibrozil, Clofibrate & Fenofibrate 

Unknown but may increase the activity of LP lipase, 
thereby increasing the catabolism of VLDL.

May inhibit lipolysis of stored fat and decrease 
hepatic extraction of free fatty acids.

Stimulate the production of Apo A- 1, the major 
protein component of HDL.



Prof. Sawsan Al-Madi

Decrease  VLDL- TG  40- 55%.

Decrease  LDL < 10%.

Increase   HDL   20%.

May decrease platelet reactivity and 

aggregability and concentration of 

fibrinogen.  

Clinical Uses

Gemfibrozil, Clofibrate & Fenofibrate
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Side effects

Alopecia.

Decreased libido.

Drowsiness.

GI distress.

Lithogenicity of bile.

Myositis.

Gemfibrozil, Clofibrate & Fenofibrate 
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Side effects

Neutropenia.

Ventricular arrhythmias (clofibrate).

Weight gain.

LTU can lead to increased gallbladder toxicity, 
increased appendectomies, hepatotoxicity 
(Fenofibrate), and potential risk for human 
carcinogenesis.

Gemfibrozil, Clofibrate & Fenofibrate 
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Bile acid
sequestrants

Nicotinic acid
HMG- CoA 
reductase
inhibitors

Fibric acid 
derivatives

•Lovastatin.

•Simvastatin.

•Pravastatin.

•Fluvastatin.

•Atorvastatin.

•Cervastatin.

•Cholestyramine.

•Cholestipol.

•Niacin •Gemfibrozil.

•Clofibrate

•Fenofibrate.

Antihyperlipidemic

Drugs by class
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شكراً على الإصغاء



Cardiovascular system





Drugs for CHF by class 

Positive inotropic 
drugs  

Loop diuretics 

Potassium ï sparing 
diuretics. 

Thiasides   

Cardiac 

glycosides 

Miscellaneous drugs for 
chronic failure 

Sympatho- 
mimetics 

Vasodilators 

PDE 
inhibitors 

ACE inhibitors 

ÅDigoxin 

ÅDigitoxin 

 

ÅDobutamine 

ÅDopamine 

 

ÅAmrinone 

ÅMilrinone 

 

ÅIsosorbide 

ÅHydralazine 

 

 

ÅCaptopril 

ÅEnalapril 

 
ÅFurosemide 

Spiranolactone 

ÅHydrochlorthiazide 

 

Beta ï Blockers. 



 

A: PO 

M: metabolized in liver. 

E: Metabolites excreted 
unchanged in bile.  

 

 
 

 

 

 
 

 

A: IV or PO 

M: Small amount 

metabolized in liver 

E: Majority excreted 

unchanged in  urine.  

Digoxin 
(Lanoxin, lanoxicaps) 

Digitoxin 
(Digitaline) 

Pharmacokinetics 



 

 
 

 

 

 

 

 
 

 

 Inhibit the Na+ / K+ ATPase, leading to an increase  in IC Na+ 

 

 Increase in IC Na+ leads to a decrease in the activity for the Na+ / Ca+2 

exchanger , resulting in an increase in IC Ca+2. 

 

 Increase in IC Ca+2 means that the amount of Ca+2 present during an AP 

is higher , leading to a more forceful contraction. 

 

 Direct electrical effects on the heart include decrease in AP duration, 

ecotopic beats, and arrhythmias. 

 

 

 

Mechanism of action 

(Digoxin & digitoxin)



Clinical Uses  

Å Treatment of CHF. 

Å Therapeutic index is very 

low (high risk). 

Å Digitalis compounds must 

be administered slowly 

and in small doses 







Side effects  

 

Å Non-cardiac side effects include: 
1. Nausea. 

2. Color vision abnormality. 

3. Anorexia. 

4. Diarrhea. 

5. Disorientation. 

6. Gynecomastia. 

7. Digoxin levels in plasma double when 
co administered with quinidine. 

8. Hypokalemia can increase the risk of 
toxicity by worsening arrhythmias.   

 

Å Cardiac side effects include: 
1. AV junctional rhythm. 

2. Premature ventricular 
depolarization. 

3. AV blockade. 

  



Side effects 

Abdominal   pain. 

Bloating. 

Constipation. 

Pancreatitis. 

Interference with absorption of fat 
soluble vitamins (A, E, D, K) 

Binds to HMG- CoA reductase 
inhibitors.  
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Drugs for CHF by class 

Positive inotropic 
drugs  

Loop diuretics 

Potassium ï sparing 
diuretics. 

Thiasides   

Cardiac 

glycosides 

Miscellaneous drugs for 
chronic failure 

Sympatho- 
mimetics 

Vasodilators 

PDE 
inhibitors 

ACE inhibitors 

ÅDigoxin 

ÅDigitoxin 

 

ÅDobutamine 

ÅDopamine 

 

ÅAmrinone 

ÅMilrinone 

 

ÅIsosorbide 

ÅHydralazine 

 

 

ÅCaptopril 

ÅEnalapril 

 
ÅFurosemide 

Spiranolactone 

ÅHydrochlorthiazide 

 

Beta ï Blockers. 



 

A: IV. 

M: metabolized in urine 
and plasma by COMT. 

E: Metabolites excreted in 
urine .  

 

 
 

 

 

 
 

 

 A: IV. 

 M: Metabolized in liver, 

kidney, and plasma by 

MAO and COMT 

 E: Metabolites excreted in 

urine .  

Dobutamine 
(Dobutrex) 

Dopamine 
(Intropin) 

Pharmacokinetics 



 

Leads to an elevation 

of cAMP and 

subsequent positive 

inotropic effects. 

Low chronotropic 

activity. 

 

 

Mechanism of action 

Dobutamine 
(Dobutrex) 

Dopamine 
(Intropin) 

Causes release of NE at the 

heart, which leads to ɓ ï 

adrenergic stimulation. 

  Stimulates ɓ1- receptors. 

 Inhibits NE release in the 

periphery causing 

vasodilator. 

 



Drugs for CHF by class 

Positive inotropic 
drugs  

Loop diuretics 

Potassium ï sparing 
diuretics. 

Thiasides   

Cardiac 

glycosides 

Miscellaneous drugs for 
chronic failure 

Sympatho- 
mimetics 

Vasodilators 

PDE 
inhibitors 

ACE inhibitors 

ÅDigoxin 

ÅDigitoxin 

 

ÅDobutamine 

ÅDopamine 

 

ÅAmrinone 

ÅMilrinone 

 

ÅIsosorbide 

ÅHydralazine 

 

 

ÅCaptopril 

ÅEnalapril 

 
ÅFurosemide 

Spiranolactone 

ÅHydrochlorthiazide 

 

Beta ï Blockers. 



Pharmacokinetics 

A: IV. 

M: Hepatic metabolism.   

E: Parent drug and 
metabolites excreted in 
urine and feces .  
 

Milrinone 
(Primacor) 

& Amrinone 
(Inocor) 



Clinical Uses 

Treatment of acute CHF. 

Amrinone 
(Inocor) & 

Milrinone 
(Primacor) 



Drugs for CHF by class 

Positive inotropic 
drugs  

Loop diuretics 

Potassium ï sparing 
diuretics. 

Thiasides   

Cardiac 

glycosides 

Miscellaneous drugs for 
chronic failure 

Sympatho- 
mimetics 

Vasodilators 

PDE 
inhibitors 

ACE inhibitors 

ÅDigoxin 

ÅDigitoxin 

 

ÅDobutamine 

ÅDopamine 

 

ÅAmrinone 

ÅMilrinone 

 

ÅIsosorbide 

ÅHydralazine 

 

 

ÅCaptopril 

ÅEnalapril 

 
ÅFurosemide 

Spiranolactone 

ÅHydrochlorthiazide 

 

Beta ï Blockers. 



Pharmacokinetics 

A:  PO, IM, and  IV.  

M: Extensive first-pass 
hepatic metabolism; 
hepatic acetylation 
(remember that certain 
patient population have 
varying rates of acetylation) 

E: Metabolites excreted in 
urine 

A: Sublingual, PO,  IV, 
ointment, or patches. 

M: Hepatic metabolism to 
active metabolites. 

E: Metabolites excreted in 
urine .  

 

Isosorbide dinitrate 
(Isodril, Sorbitrate) 

Hydralazine 
(Apresoline) 



Mechanism of action

 Reduce the workload 
of the heart by reducing 
the after load via 
arteriolar dilation and 
reducing the pre load via 
venous dilation.  



Arterial smooth muscle 

relaxation and vasodilation 

(probably through action on 

cAMP and Ca
+2

). 

  

Mechanism of action 

Hydralazine



Drugs for CHF by class 

Positive inotropic 
drugs  

Loop diuretics 

Potassium ï sparing 
diuretics. 

Thiasides   

Cardiac 

glycosides 

Miscellaneous drugs for 
chronic failure 

Sympatho- 
mimetics 

Vasodilators 

PDE 
inhibitors 

ACE inhibitors 

ÅDigoxin 

ÅDigitoxin 

 

ÅDobutamine 

ÅDopamine 

 

ÅAmrinone 

ÅMilrinone 

 

ÅIsosorbide 

ÅHydralazine 

 

 

ÅCaptopril 

ÅEnalapril 

 
ÅFurosemide 

Spiranolactone 

ÅHydrochlorthiazide 

 

Beta ï Blockers. 



Drugs for CHF by class 

Positive inotropic 
drugs  

Loop diuretics 

Potassium ï sparing 
diuretics. 

Thiasides   

Cardiac 

glycosides 

Miscellaneous drugs for 
chronic failure 

Sympatho- 
mimetics 

Vasodilators 

PDE 
inhibitors 

ACE inhibitors 

ÅDigoxin 

ÅDigitoxin 

 

ÅDobutamine 

ÅDopaminea 

 

ÅAmrinone 

ÅMilrinone 

 

ÅIsosorbide 

ÅHydralazine 

 

 

ÅCaptopril 

ÅEnalapril 

 
ÅFurosemide 

Spiranolactone 

ÅHydrochlorthiazide 

 

Beta ï Blockers. 



Pharmacokinetics

 A: IV, IM, and PO. 

 M: Metabolized to a small 
degree in the liver. 

 E: Metabolite and parent 
drug excreted in urine.  

ÅFurosemide 
(Lasix) 



Drugs for CHF by class 

Positive inotropic 
drugs  

Loop diuretics 

Potassium ï sparing 
diuretics. 

Thiasides   

Cardiac 

glycosides 

Miscellaneous drugs for 
chronic failure 

Sympatho- 
mimetics 

Vasodilators 

PDE 
inhibitors 

ACE inhibitors 

ÅDigoxin 

ÅDigitoxin 

 

ÅDobutamine 

ÅDopamine 

 

ÅAmrinone 

ÅMilrinone 

 

ÅIsosorbide 

ÅHydralazine 

 

 

ÅCaptopril 

ÅEnalapril 

 
ÅFurosemide 

Spiranolactone 

ÅHydrochlorthiazide 

 

Beta ï Blockers. 



ÅA: PO. 

ÅM: Metabolized to active 

metabolites. 

ÅE: Majority of metabolites excreted 

in urine; remaining in feces. 

 

 

 

Pharmacokinetics 
Spiranolactone 

(Aldactone) 



Drugs for CHF by class 

Positive inotropic 
drugs  

Loop diuretics 

Potassium ï sparing 
diuretics. 

Thiasides   

Cardiac 

glycosides 

Miscellaneous drugs for 
chronic failure 

Sympatho- 
mimetics 

Vasodilators 

PDE 
inhibitors 

ACE inhibitors 

ÅDigoxin 

ÅDigitoxin 

 

ÅDobutamine 

ÅDopamine 

 

ÅAmrinone 

ÅMilrinone 

 

ÅIsosorbide 

ÅHydralazine 

 

 

ÅCaptopril 

ÅEnalapril 

 
ÅFurosemide 

Spiranolactone 

ÅHydrochlorthiazide 

 

Beta ï Blockers. 



Pharmacokinetics

  A: PO. 

  E: Unchanged in 
urine. 

ÅHydrochlorthiazide 

(HCTZ, HydroDIURIL) 



Clinical Uses  

Å Long ï term treatment of CHF. 

 

Å Also used in the treatment of 

hypertension. 



Drugs for CHF by class 

Positive inotropic 
drugs  

Loop diuretics 

Potassium ï sparing 
diuretics. 

Thiasides   

Cardiac 

glycosides 

Miscellaneous drugs for 
chronic failure 

Sympatho- 
mimetics 

Vasodilators 

PDE 
inhibitors 

ACE inhibitors 

ÅDigoxin 

ÅDigitoxin 

 

ÅDobutamine 

ÅDopamine 

 

ÅAmrinone 

ÅMilrinone 

 

ÅIsosorbide 

ÅHydralazine 

 

 

ÅCaptopril 

ÅEnalapril 

 
ÅFurosemide 

Spiranolactone 

ÅHydrochlorthiazide 

 

Beta ï Blockers. 
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Antianginal Drugs 

 

Management of Myocardial Infarction 

 

Antihyperlipidemic Drugs 

 

Drugs affecting Coagulation 

Coronary Heart Disease (CHD) 







+ Thrombin 

Anti thrombin III 

Ƅ 

Thrombo 

modulin Ƅ

Ƅ 

Protein C 

act 
Ƅ 





Drugs used in clotting 

disorders 

ÅCOX inhibitor 

To reduce clotting 

Thrombolytic 

 drugs 

Antiplatelet  

drugs 

Endogenous 

 anticoagulant 

Mucopoly- 

 sacchride 

Vitamin K  

analogue 
Antithrombin lll 

Anticoagulants 

ÅADP receptor antagonists Glycoprotein llb/llla receptor antagonists 

ÅStreptokinase 

ÅAnistreplase 

ÅUrokinase 

ÅAlteplase 

ÅReteplase 

ÅAspirin ÅTiclopidine 

ÅClopidogrel 

ÅAbciximab 

ÅEptifibatide 

ÅProtein C ÅHeparin ÅWarfarin 







Drugs used in clotting 

disorders 

ÅCOX inhibitor 

To reduce clotting 

Thrombolytic 

 drugs 

Antiplatelet  

drugs 

Endogenous 

 anticoagulant 

Mucopoly- 

 sacchride 

Vitamin K  

analogue 
Antithrombin lll 

Anticoagulants 

ÅADP receptor antagonists Glycoprotein llb/llla receptor antagonists 

ÅStreptokinase 

ÅAnistreplase 

ÅUrokinase 

ÅAlteplase 

ÅReteplase 

ÅAspirin ÅTiclopidine 

ÅClopidogrel 

ÅAbciximab 

ÅEptifibatide 

ÅProtein C ÅHeparin ÅWarfarin 



A: PO; delayed onset and effect 

M: Hepatic metabolism. 

E: Metabolites excreted in urine. 

Warfarin 
 

Pharmacokinetics 

 



Inhibits the production of functional 

vitamine K depended clotting factors. 

Mechanism of action 

Warfarin 



Clinical Uses 

Venous thrombouses. 

Pulmonary embolism. 

Prevention of thrombolic complications of atrial 

fibrillation or cardiac valve replacement. 

Warfarin 



Side effects 

Bleeding. 

Thrombosis early in therapy due to protein C 
deficiency teratogen. 

Vitamin K is reversal agent or plasma. 

Warfarin 





Warfarin (anticoagulant) used in 

cardiovascular disease and is metabolized  

by cytocrome P450 to inactive metabolite 

Cimetidin (anti-ulcer agent) is Enzyme 

inhibitor. 

Rifampin (antibiotic) is Enzyme inducer  

 Warfarin + Cimetidin         Bleeding 

 Warfarin + Rifampin        Thrombose        

formation         organperfusion  
 

 (same dose of Warfarin) 

   



A: Parenteral IV or SC. 

Heparin 

Pharmacokinetics 

 



Complexes with antithrombin III. 

Irreversibly in activate the coagulation 

factors thrombin and factor Xa. 

Mechanism of action 

Heparin 



+ Thrombin 

Anti thrombin III 

Ƅ 

Thrombo 

modulin Ƅ

Ƅ 

Protein C 

act 
Ƅ 





Clinical Uses 

Venous thrombouses. 

Pulmonary embolism. 

Myocardial Infarction. 

Unstable Angina. 

Adjuvant to thrombolytics. 

Heparin 



Side effects 

Bleeding. 

Thrombocytopenia. 

Osteoporosis with chronic use. 

Protamine is reversal agent. 

Heparin 



LMW-Heparins 

 More selective anti-factor X activity. 

 More reliable pharmacokinetics with renal 

elimination. 

 Less risk of thrombocytopenia. 

 

Enoxaparin, Dalteparin, Tinzaparin 

Fondaparinux : effects similar to LMW-Heparin 







A: IV. 

Direct Thrombin Inhibitor. 

Lepirudin 

Pharmacokinetics 

 



Binds to thrombinôs active site and inhibit its 

enzymatic action. 

Mechanism of action 

Lepirudin 



Clinical Uses 

In patients with heparin-induced 

thrompocytopenia (HIT). 

Lepirudin 



Side effects 

Bleeding. 

Anaphylactic reaction.  

No reversal agent. 

Prolonged uses of lepirudin can induce formation  
of antibodies that form complex with lepirudin 
and prolong its action. 

Lepirudi

n 





Drugs used in clotting 

disorders 

ÅCOX inhibitor 

To reduce clotting 

Thrombolytic 

 drugs 

Antiplatelet  

drugs 

Endogenous 

 anticoagulant 

Mucopoly- 

 sacchride 

Vitamin K  

analogue 
Antithrombin lll 

Anticoagulants 

ÅADP receptor antagonists Glycoprotein llb/llla receptor antagonists 

ÅStreptokinase 

ÅAnistreplase 

ÅUrokinase 

ÅAlteplase 

ÅReteplase 

ÅAspirin ÅTiclopidine 

ÅClopidogrel 

ÅAbciximab 

ÅEptifibatide 

ÅProtein C ÅHeparin ÅWarfarin 





A: PO. 

M: Extensive first- pass hepatic 

metabolism. 

E: Metabolites excreted in urine. 

Aspirin 
 

Pharmacokinetics 

 



Prevents activation of thromboxane A2 

 ( a potent stimulator of platelet aggregation ) 

by irreversibly binding to COX. 

Mechanism of action 

Aspirin 

 



Side effects 

Excessive bleeding. 

GI bleeding. 

PUD. 

Aspirin 



A: PO; well absorbed. 

M: Hepatic metabolism. 

E: Metabolites excreted in urine and feces. 

Ticlopidine 
 

Pharmacokinetics 

 



A: PO. 

M: Hepatic metabolism to active metabolites. 

E: Metabolites excreted in urine and feces. 

Clopidogrel 
 

Pharmacokinetics 

 



Irreversible inhibition of ADP- mediated 

platelet aggregation. 

Mechanism of action 

Ticlopidine & Clopidogrel 

 



Side effects 

Excessive bleeding. 

Nausea. 

Dyspepsia. 

Diarrhea. 

Sever neutropenia (rare). 

Thrombotic thrombocytopenic purpura. 

Ticlopidine 



Side effects 

Fewer side effects than Ticlopidine  

Thrombotic thrombocytopenic purpura. 

Clopidogrel 



A: IV. 

E: Rapidly cleared from blood  

( likely secondary to rapid receptor binding). 

Abciximab 
 

Pharmacokinetics 

 



Human monoclonal antibody directed 

against the glycoprotein IIb/ IIIa complex.. 

Mechanism of action 

Abciximab 

 



A: IV. 

E: Parent drug and products of its breakdown 

excreted in urine. 

Eptifibatide 
 

Pharmacokinetics 

 



Reversible blockade of glycoprotein IIb/ IIIa 

receptor.. 

Mechanism of action 

Eptifibatide 

 



Side effects 

Excessive bleeding. 

Thrombocytopenia with LTU. 

Abciximab & Eptifibatide  









Drugs used in clotting 

disorders 

ÅCOX inhibitor 

To reduce clotting 

Thrombolytic 

 drugs 

Antiplatelet  

drugs 

Endogenous 

 anticoagulant 

Mucopoly- 

 sacchride 

Vitamin K  

analogue 
Antithrombin lll 

Anticoagulants 

ÅADP receptor antagonists Glycoprotein llb/llla receptor antagonists 

ÅStreptokinase 

ÅAnistreplase 

ÅUrokinase 

ÅAlteplase 

ÅReteplase 

ÅAspirin ÅTiclopidine 

ÅClopidogrel 

ÅAbciximab 

ÅEptifibatide 

ÅProtein C ÅHeparin ÅWarfarin 



Thrombolytic Agents 

Plasminogen Plasmine + Fibrin 

Fibrinolysis 

TPA 



Pharmacokinetics 

A: IV. 

M: Cleared from blood by antibodies 

and reticuloendothelial system. 

Streptokinase 



Mechanism of action 

 Protein from Streptococcus that converts 

plasminogen to plasmin. 

 Plasmin then functions to break up the clot by 

dissolving fibrin. 

 

Streptokinase 



Side effects 

 Excessive bleeding. 

 Cerebral hemorrhage.  

 Fever, allergic reactions, and therapeutic 

resistance in patients with streptococcal 

antibodies. 

 

 

Streptokinase 



Pharmacokinetics 

A: IV. 

M: Breaks down into components 
following administration. 

Anistreplase 



Mechanism of action 

 Human plasminogen and bacterial 

streptokinase that has been acylated to 

protect the enzymeô active site.  

Anistreplase 



Side effects 

 Excessive bleeding. 

 Cerebral hemorrhage.  

 

Anistreplase 



Pharmacokinetics 

A: IV. 

M: Rapidly cleared from blood. 

E: Small amount excreted in urine 
and feces. 

Urokinase 



Mechanism of action 

 Human enzyme produced by the kidney 

that converts plasminogen to plasmin. 

 Plasmin then functions to break up the clot 

by dissolving fibrin. 

Urokinase 



Pharmacokinetics 

A: IV. 

M: Principally cleared by liver. 

E: In urine. 

Alteplase 



Pharmacokinetics 

A: IV. 

E: Cleared by kidneys and liver.  

 

Reteplase 



Mechanism of action 

 Human t- PA from which several amino 

acids have been deleted.. 

 Converts fibrin- bound plasminogen to 

plasmin (clot selective). 

Reteplase 







From the following figure deduce what are drugs  

I , II , III , IV respectively 

I 

II 
III 

IV 



Å Aminocaproic acid 

Vitamin  
K 

Clotting 
factors 

Antiplasmin 
drugs 

To facilitate clotting 



 
Antianginal Drugs 

 

Management of Myocardial Infarction 

 

Antihyperlipidemic Drugs 

 

Drugs affecting Coagulation 

Coronary Heart Disease (CHD) 







+ Thrombin 

Anti thrombin III 

Ƅ 

Thrombo 

modulin Ƅ

Ƅ 

Protein C 

act 
Ƅ 





Drugs used in clotting 

disorders 

ÅCOX inhibitor 

To reduce clotting 

Thrombolytic 

 drugs 

Antiplatelet  

drugs 

Endogenous 

 anticoagulant 

Mucopoly- 

 sacchride 

Vitamin K  

analogue 
Antithrombin lll 

Anticoagulants 

ÅADP receptor antagonists Glycoprotein llb/llla receptor antagonists 

ÅStreptokinase 

ÅAnistreplase 

ÅUrokinase 

ÅAlteplase 

ÅReteplase 

ÅAspirin ÅTiclopidine 

ÅClopidogrel 

ÅAbciximab 

ÅEptifibatide 

ÅProtein C ÅHeparin ÅWarfarin 







Drugs used in clotting 

disorders 

ÅCOX inhibitor 

To reduce clotting 

Thrombolytic 

 drugs 

Antiplatelet  

drugs 

Endogenous 

 anticoagulant 

Mucopoly- 

 sacchride 

Vitamin K  

analogue 
Antithrombin lll 

Anticoagulants 

ÅADP receptor antagonists Glycoprotein llb/llla receptor antagonists 

ÅStreptokinase 

ÅAnistreplase 

ÅUrokinase 

ÅAlteplase 

ÅReteplase 

ÅAspirin ÅTiclopidine 

ÅClopidogrel 

ÅAbciximab 

ÅEptifibatide 

ÅProtein C ÅHeparin ÅWarfarin 



A: PO; delayed onset and effect 

M: Hepatic metabolism. 

E: Metabolites excreted in urine. 

Warfarin 
 

Pharmacokinetics 

 



Inhibits the production of functional 

vitamine K depended clotting factors. 

Mechanism of action 

Warfarin 



Clinical Uses 

Venous thrombouses. 

Pulmonary embolism. 

Prevention of thrombolic complications of atrial 

fibrillation or cardiac valve replacement. 

Warfarin 



Side effects 

Bleeding. 

Thrombosis early in therapy due to protein C 
deficiency teratogen. 

Vitamin K is reversal agent or plasma. 

Warfarin 





Warfarin (anticoagulant) used in 

cardiovascular disease and is metabolized  

by cytocrome P450 to inactive metabolite 

Cimetidin (anti-ulcer agent) is Enzyme 

inhibitor. 

Rifampin (antibiotic) is Enzyme inducer  

 Warfarin + Cimetidin         Bleeding 

 Warfarin + Rifampin        Thrombose        

formation         organperfusion  
 

 (same dose of Warfarin) 

   



A: Parenteral IV or SC. 

Heparin 

Pharmacokinetics 

 



Complexes with antithrombin III. 

Irreversibly in activate the coagulation 

factors thrombin and factor Xa. 

Mechanism of action 

Heparin 



+ Thrombin 

Anti thrombin III 

Ƅ 

Thrombo 

modulin Ƅ

Ƅ 

Protein C 

act 
Ƅ 





Clinical Uses 

Venous thrombouses. 

Pulmonary embolism. 

Myocardial Infarction. 

Unstable Angina. 

Adjuvant to thrombolytics. 

Heparin 



Side effects 

Bleeding. 

Thrombocytopenia. 

Osteoporosis with chronic use. 

Protamine is reversal agent. 

Heparin 



LMW-Heparins 

 More selective anti-factor X activity. 

 More reliable pharmacokinetics with renal 

elimination. 

 Less risk of thrombocytopenia. 

 

Enoxaparin, Dalteparin, Tinzaparin 

Fondaparinux : effects similar to LMW-Heparin 







A: IV. 

Direct Thrombin Inhibitor. 

Lepirudin 

Pharmacokinetics 

 



Binds to thrombinôs active site and inhibit its 

enzymatic action. 

Mechanism of action 

Lepirudin 



Clinical Uses 

In patients with heparin-induced 

thrompocytopenia (HIT). 

Lepirudin 



Side effects 

Bleeding. 

Anaphylactic reaction.  

No reversal agent. 

Prolonged uses of lepirudin can induce formation  
of antibodies that form complex with lepirudin 
and prolong its action. 

Lepirudi

n 





Drugs used in clotting 

disorders 

ÅCOX inhibitor 

To reduce clotting 

Thrombolytic 

 drugs 

Antiplatelet  

drugs 

Endogenous 

 anticoagulant 

Mucopoly- 

 sacchride 

Vitamin K  

analogue 
Antithrombin lll 

Anticoagulants 

ÅADP receptor antagonists Glycoprotein llb/llla receptor antagonists 

ÅStreptokinase 

ÅAnistreplase 

ÅUrokinase 

ÅAlteplase 

ÅReteplase 

ÅAspirin ÅTiclopidine 

ÅClopidogrel 

ÅAbciximab 

ÅEptifibatide 

ÅProtein C ÅHeparin ÅWarfarin 





A: PO. 

M: Extensive first- pass hepatic 

metabolism. 

E: Metabolites excreted in urine. 

Aspirin 
 

Pharmacokinetics 

 



Prevents activation of thromboxane A2 

 ( a potent stimulator of platelet aggregation ) 

by irreversibly binding to COX. 

Mechanism of action 

Aspirin 

 



Side effects 

Excessive bleeding. 

GI bleeding. 

PUD. 

Aspirin 



A: PO; well absorbed. 

M: Hepatic metabolism. 

E: Metabolites excreted in urine and feces. 

Ticlopidine 
 

Pharmacokinetics 

 



A: PO. 

M: Hepatic metabolism to active metabolites. 

E: Metabolites excreted in urine and feces. 

Clopidogrel 
 

Pharmacokinetics 

 



Irreversible inhibition of ADP- mediated 

platelet aggregation. 

Mechanism of action 

Ticlopidine & Clopidogrel 

 



Side effects 

Excessive bleeding. 

Nausea. 

Dyspepsia. 

Diarrhea. 

Sever neutropenia (rare). 

Thrombotic thrombocytopenic purpura. 

Ticlopidine 



Side effects 

Fewer side effects than Ticlopidine  

Thrombotic thrombocytopenic purpura. 

Clopidogrel 



A: IV. 

E: Rapidly cleared from blood  

( likely secondary to rapid receptor binding). 

Abciximab 
 

Pharmacokinetics 

 



Human monoclonal antibody directed 

against the glycoprotein IIb/ IIIa complex.. 

Mechanism of action 

Abciximab 

 



A: IV. 

E: Parent drug and products of its breakdown 

excreted in urine. 

Eptifibatide 
 

Pharmacokinetics 

 



Reversible blockade of glycoprotein IIb/ IIIa 

receptor.. 

Mechanism of action 

Eptifibatide 

 



Side effects 

Excessive bleeding. 

Thrombocytopenia with LTU. 

Abciximab & Eptifibatide  









Drugs used in clotting 

disorders 

ÅCOX inhibitor 

To reduce clotting 

Thrombolytic 

 drugs 

Antiplatelet  

drugs 

Endogenous 

 anticoagulant 

Mucopoly- 

 sacchride 

Vitamin K  

analogue 
Antithrombin lll 

Anticoagulants 

ÅADP receptor antagonists Glycoprotein llb/llla receptor antagonists 

ÅStreptokinase 

ÅAnistreplase 

ÅUrokinase 

ÅAlteplase 

ÅReteplase 

ÅAspirin ÅTiclopidine 

ÅClopidogrel 

ÅAbciximab 

ÅEptifibatide 

ÅProtein C ÅHeparin ÅWarfarin 



Thrombolytic Agents 

Plasminogen Plasmine + Fibrin 

Fibrinolysis 

TPA 



Pharmacokinetics 

A: IV. 

M: Cleared from blood by antibodies 

and reticuloendothelial system. 

Streptokinase 



Mechanism of action 

 Protein from Streptococcus that converts 

plasminogen to plasmin. 

 Plasmin then functions to break up the clot by 

dissolving fibrin. 

 

Streptokinase 



Side effects 

 Excessive bleeding. 

 Cerebral hemorrhage.  

 Fever, allergic reactions, and therapeutic 

resistance in patients with streptococcal 

antibodies. 

 

 

Streptokinase 



Pharmacokinetics 

A: IV. 

M: Breaks down into components 
following administration. 

Anistreplase 



Mechanism of action 

 Human plasminogen and bacterial 

streptokinase that has been acylated to 

protect the enzymeô active site.  

Anistreplase 



Side effects 

 Excessive bleeding. 

 Cerebral hemorrhage.  

 

Anistreplase 



Pharmacokinetics 

A: IV. 

M: Rapidly cleared from blood. 

E: Small amount excreted in urine 
and feces. 

Urokinase 



Mechanism of action 

 Human enzyme produced by the kidney 

that converts plasminogen to plasmin. 

 Plasmin then functions to break up the clot 

by dissolving fibrin. 

Urokinase 



Pharmacokinetics 

A: IV. 

M: Principally cleared by liver. 

E: In urine. 

Alteplase 



Pharmacokinetics 

A: IV. 

E: Cleared by kidneys and liver.  

 

Reteplase 



Mechanism of action 

 Human t- PA from which several amino 

acids have been deleted.. 

 Converts fibrin- bound plasminogen to 

plasmin (clot selective). 

Reteplase 







From the following figure deduce what are drugs  

I , II , III , IV respectively 

I 

II 
III 

IV 



Å Aminocaproic acid 

Vitamin  
K 

Clotting 
factors 

Antiplasmin 
drugs 

To facilitate clotting 
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DIURETICS 



Antihypertensive Drugs



Antihypertensive drugs by class 

Arterial and 
 venous 

vasodilators 

Arterial 
vasodilators  

diuretics Vasodilators 

Calcium 

 blockers 

ÅVerapamil 

ÅDiltiazem 

ÅNifedipine 

ÅSodium 

Nitroprusside. 

ÅNitroglycerin 

ACE 
 inhibitors 

 
ÅCaptopril 

ÅEnalapril 

 

ÅHydralazine 

ÅMinoxidil 

ÅDiazoxide 

 

Ŭ - and ɓ- 
blockers 

Receptors 
 blockers 

Sympathoplegics - 
blockers of: 

ɓ- 
blockers 

Ŭ1 adrenergic 
blockers 

Angiotensin 
antagonists  

Nerve terminals 
Adrenergic 

 neuronal   blockers 

CNS 
Centrally acting  
sympatholytic  

Ganglia 
peripherally acting  

sympatholytic  

ÅReserpine. 

ÅGuanethidine 

ÅGuanadrel. 

ÅMetyrosine 

Ŭ or ɓ  
receptors 

ÅMethyldopa. 

ÅClonidine. 

Åguanabenz 

 

ÅMecamylamine 
 
ÅLosartan. 

ÅValsartan 

 

ÅCarvedilol 

ÅLabetalol 

 

ÅPropranolol. 

ÅMetoprolol 

 

ÅPhentolamine. 

ÅPhenoxybenzamine. 

ÅPrazosin. 

ÅTerazosin. 

ÅDoxazosin. 













Drug 
Carbonic Acid Inhibitor (CAI) Diuretics 

Acetazolamide  



 A: PO and IV  

 E: Unchanged in urine 

 Urine chemistry: Increased Na+, HCO3
-, water, 

pH, K+; decreased Cl- 

 



Prevents the reabsorption of bicarbonate at the 
proximal convoluted tubule 

Na+ increases in the urine because H+ is no longer 
being excreted to combine with HCO3

-  









Glaucoma (carbonic anhydrase is important in the 
production of aqueous humor) 

Metabolic alkalosis 

Altitude sickness 



Paresthesias 

Tinnitus 

GI upset 

Hyperchloremic metabolic acidosis 

Neuropathy 

Ammonia toxicity 

Sulfa drug allergy  



Drug 

Osmotic Diuretics 
Mannitol  



A: IV  

M: Metabolized to a minor degree in the liver to 
glycogen 

E: Most is excreted unchanged in urine 

 



Raises solutes in the blood causinghypertonic 
blood, which draws fluid out of the tissues 

Increased plasma volume will deliver more 
volume to the kidney leading to increased GFR, 
which leads to increased urinary output  



Reduction of intraocular or intracranial pressure (CNS 
trauma with swelling and edema) 

Maintain urinary output for renal protection (ie, 
rhabdomyolysis or hemolysis) 

Acute altitude sickness   Good for head 
swelling, bad for heart swelling 



Transiently causes increased intravascular pressure, 
which can exacerbate CHF or hypertension 

Dehydration 

Hypernatremia  



Drug 

Loop Diuretics 
Furosemide 

(Lasix) 
  

  
  
  
  
  

 



A: IV, IM, and PO  

DOA: 6-8 hours 

M: Metabolized to a small degree in the liver 

E: Metabolized and parent drug excreted in urine 

Urine chemistry: Invreased Na+, Cl-, K+, water, 
Ca2+, Mg2+; decreased HCO3

- and pH 

 



Block reabsorption of Na+ and Cl- in the cortex 
and medullary regions of the ascending loop of 
Henle 



Hyperkalemia 

Acute hypertension states 

Drugs of choice for edematous situations 

Acute renal failure 

Hypercalcemia 

10 time more efficacious than thiazide diuretics 



Hyperglycemia: similar effect on pancreas as thiazides 

Hyperuricemia 

Hypocalcemia or hypercalcemia 

Hypokalemia 

Hypokalemic metabolic acidosis 

Hyponatremia 

Ototoxicity (reversible tinnitus) 

Interstitial nephritis  



Drug 

Loop Diuretics 
Ethacrynic Acid 

(Edecrin)  
  

  
  
  
  
  
  

 



Drug 

Loop Diuretics 
Bumetanide  

(Bumex)  
   

   
   
   
   
   
   

 



:Drug 
:Thiazide Diuretics 

Chlorothiazide (Diuril) 

 



 A: PO and IV 

 DOA: 6-12 hours 

 E: Unchanged in urine 

 Urine chemistry (opposite of blood chemistry): 
Increased Na+, Cl-, K+, water, and Mg2+; 
decreased Ca2+ and pH 



 Increase urinary and salt output by inhibiting 
Na+ and Cl- reabsorption in the distal tubule 



Hypertension 

    CHF 

   Nephrolithiasis due to hypercalciuria   

   Diabetes insipidus 



Hypercalcemia 

          Hyperglycemia 

         Hyperlipidemia     

       Hypomagnesemia   

     Hyperuricemia (increased risk for gout) 

    Hypokalemia 

    Hyponatremia   

   Metabolic alkalosis 

  Muscle weakness (due to loss of salt) 

Pancreatitis (decreased insulin release)   

Vasodilation  



 

  Drug :  

   Thiazide Diuretics 
Hydrochlorothiazide 

(HydroDIURIL, HCTZ) 
  

  
  
  
  
  
 



Drug 
Thiazide Diuretics 

Chlorthalidone 
(Hygroton) 

   
   
   
   
   
   

 



Drug 

Potassium Sparing Diuretics 
Spironolactone  

(Aldactone)  
   

   
   
   
   
   
   

 



A: PO  

M: Metabolized to active metabolites 

E: Majority of metabolites excreted in urine; 
remaining excreted in feces 

Urine chemistry: K+ is lower than Na+ 

 



Block the effects of aldosterone in the collecting 
duct leading to Na+ loss and K+ retention 



Increased aldosterone states (Conn's syndrome, ectopic 
ACTH production, or secondary hyperaldosteronism 
due to CHF, nephritic syndrome, or hepatic 
cirrhosis) 

Often combined with thiazides to treat 
hypertension and prevent hypokalemia 



Hyperkalemia (especially with ACE inhibitors, 
angiotensin receptor blockers, -blockers, and 
NSAIDs) 

CNS depression causing drowsiness 

Metabolic acidosis 

Gynecomastia with spironolactone 

Nephrolithasis with triamterene  



Drug 

Potassium Sparing Diuretics 
Triamterene  
(Dyrenium)  

  
  
  
  
  
  
  
 



A: PO  

M: Hepatic metabolites 

E: Parent drug and metabolites excreted in urine 

 



Retain K+ and Na+ in the collecting duct but does 
not work on aldosterone  



Drug 

Potassium Sparing Diuretics 
Amiloride  
(Midamor)  

  
  
  
  
  
  
  

 



A: PO  

E: Unchanged in urine and feces 

 



In general, the opposite findings of serum 
electrolytes are seen in urine. 

Type of Diuretic 

Thiazide  

Loop 

Potassium-sparing 

CAI 

 



Type of 

Diuretic 
Ca Mg Na K 

AUri

c cid 

Blo

od 

Sug

ar 

Lipi

ds 

Metabolic 

Disturbance 

Thiazide   

 

      Hypokalemic 

metabolic alkalosis 

Loop       - 

Potassiu

m-

sparing 

-     - - Hyperchloremic 

metabolic acidosis 

CAI - - -    - 
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Cardiovascular system
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Antihypertensive Drugs
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Antihypertensive drugs by class

Arterial and

venous 

vasodilators

Arterial

vasodilators

diuretics Vasodilators

Calcium

blockers

•Verapamil

•Diltiazem

•Nifedipine

•Sodium

Nitroprusside.

•Nitroglycerin

ACE

inhibitors

•Captopril

•Enalapril

•Hydralazine

•Minoxidil

•Diazoxide

α - and β-

blockers

Receptors

blockers

Sympathoplegics -

blockers of:

β-
blockers

α1 adrenergic 

blockers

Angiotensin 

antagonists 

Nerve terminals

Adrenergic

neuronal   blockers

CNS

Centrally 

acting 

sympatholytic 

Ganglia

peripherally 

acting 

sympatholytic
•Reserpine.

•Guanethidine

•Guanadrel.

•Metyrosine

α or β

receptors

•Methyldopa.

•Clonidine.

•guanabenz

•Mecamylamine

•Losartan.

•Valsartan

•Carvedilol

•Labetalol•Propranolol.

•Metoprolol

•Phentolamine.

•Phenoxybenzamine.

•Prazosin.

•Terazosin.

•Doxazosin.
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Antihypertensive drugs by class

Arterial and

venous 

vasodilators

Arterial

vasodilators

diuretics Vasodilators

Calcium

blockers

•Verapamil

•Diltiazem

•Nifedipine

•Sodium

Nitroprusside.

•Nitroglycerin

ACE

inhibitors

•Captopril

•Enalapril

•Hydralazine

•Minoxidil

•Diazoxide

α - and β-

blockers

Receptors

blockers

Sympathoplegics -

blockers of:

β-
blockers

α1 adrenergic 

blockers

Angiotensin 

antagonists 

Nerve terminals

Adrenergic

neuronal   blockers

CNS

Centrally 

acting 

sympatholytic

Ganglia

peripherally 

acting 

sympatholytic
•Reserpine.

•Guanethidine

•Guanadrel.

•Metyrosine

α or β

receptors

•Methyldopa.

•Clonidine.

•guanabenz

•Mecamylamine

•Losartan.

•Valsartan

•Carvedilol

•Labetalol•Propranolol.

•Metoprolol

•Phentolamine.

•Phenoxybenzamine.

•Prazosin.

•Terazosin.

•Doxazosin.



• A: PO and IV.

• M: Hepatic metabolism.

• E: Parent drug and metabolites excreted in urine. 

• A: PO and transdermal patch (good for noncompliant patients; provides 
steady- state blood levels, also fewer side effects) .

• M: 50% Hepatic metabolism.

• E: Majority excreted unchanged in  urine.

Pharmacokinetics

1. Methyldopa (Aldomet)

2. Clonidine (catapres)

3. Guanabenz (Wytensin)

•A: PO.

•M: Site of metabolism unknown.

•E: Metabolites excreted in  urine. 
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Mechanism of action

Believed to work in the relay 
area of the solitary nucleus.

Act as α2 - receptors agonists 
to reduce sympathetic tone to 
peripheral structures (decrease 
peripheral resistance, HR, and 
plasma renin activity).
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Clinical Uses 

• Hypertension.

• Often combined with thiazide diuretics.

1.Methyldopa (Aldomet)

2.Clonidine (catapres)

•Hypertension.

•As effective as methyldopa 

but requires smaller doses.

•CHF

3.Guanabenz (Wytensin)

• Hypertension.

• CHF.
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Side effects

Plasma volume is increased (body attempt to reestablish 
homeostasis) leading to mild edema.

Sedation, dizziness, and headache (diminish as tolerance 
develops)

Mild bradycardia.

Flu- like symptoms with fever.

Lupus- like syndrome.

Positive Coombs´ test with no increase in hemolytic 
anemia.

1.Methyldopa (Aldomet)
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Side effects

 High dose will cause interaction with α 1 – receptors 
leading to vasoconstriction and increase BP.

 Drowsiness, dizziness, and headache (subside with 
tolerance).

 Plasma volume is increased (body‘ attempt to reestablish 
homeostasis) leading to mild edema.

Mild bradycardia.

 Xerostomia.

 Constipation.

 Patch can cause  itching, irritation, and redness.

2.Clonidine (catapres)
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Side effects

Confusion / mental depression.

Antimuscarinic side effects.

Headache.

Nausea.

3.Guanabenz (Wytensin)
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Antihypertensive drugs by class

Arterial and

venous 

vasodilators

Arterial

vasodilators

diuretics Vasodilators

Calcium

blockers

•Verapamil

•Diltiazem

•Nifedipine

•Sodium

Nitroprusside.

•Nitroglycerin

ACE

inhibitors

•Captopril

•Enalapril

•Hydralazine

•Minoxidil

•Diazoxide

α - and β-

blockers

Receptors

blockers

Sympathoplegics -

blockers of:

β-
blockers

α1 adrenergic 

blockers

Angiotensin 

antagonists 

Nerve terminals

Adrenergic

neuronal   blockers

CNS

Centrally 

acting 

sympatholytic 

Ganglia

peripherally 

acting 

sympatholytic
•Reserpine.

•Guanethidine

•Guanadrel.

•Metyrosine

α or β

receptors

•Methyldopa.

•Clonidine.

•guanabenz

•Mecamylamine

•Losartan.

•Valsartan

•Carvedilol

•Labetalol•Propranolol.

•Metoprolol

•Phentolamine.

•Phenoxybenzamine.

•Prazosin.

•Terazosin.

•Doxazosin.
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Pharmacokinetics

A: PO.

E: Unchanged in urine

Mecamylamine
(Inversine)
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Clinical Uses

Hypertension.

( numerous side effects preclude its common use)
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Antihypertensive drugs by class

Arterial and

venous 

vasodilators

Arterial

vasodilators

diuretics Vasodilators

Calcium

blockers

•Verapamil

•Diltiazem

•Nifedipine

•Sodium

Nitroprusside.

•Nitroglycerin

ACE

inhibitors

•Captopril

•Enalapril

•Hydralazine

•Minoxidil

•Diazoxide

α - and β-

blockers

Receptors

blockers

Sympathoplegics -

blockers of:

β-
blockers

α1 adrenergic 

blockers

Angiotensin 

antagonists 

Nerve terminals

Adrenergic

neuronal   blockers

CNS

Centrally 

acting 

sympatholytic 

Ganglia

peripherally 

acting 

sympatholytic
•Reserpine.

•Guanethidine

•Guanadrel.

•Metyrosine

α or β

receptors

•Methyldopa.

•Clonidine.

•guanabenz

•Mecamylamine

•Losartan.

•Valsartan

•Carvedilol

•Labetalol•Propranolol.

•Metoprolol

•Phentolamine.

•Phenoxybenzamine.

•Prazosin.

•Terazosin.

•Doxazosin.
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Pharmacokinetics

A: PO.

M: Hepatic 

metabolism.

E: Parent drug and 

metabolites excreted 

in urine and feces.

Reserpine
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Pharmacokinetics

A: PO.

M: Hepatic 

metabolism.

E: Parent drug and 

metabolites excreted 

in urine.

Guanethidine Guanadrel&
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• Mild hypertension.

• Used only rarely (due to CNS side effects) in 

small doses with other drugs like diuretics and 

β- blockers.

Clinical Uses

☞Reserpine



Prof. Sawsan Al-Madi

• Moderate to severe  hypertension.

Clinical Uses

☞Guanethidine & Guanadrel
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Side effects

 Severe depression.

 Suicide.

 Sedation.

 Bradycardia.

Reserpine
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Side effects

 Angina.

 Edema (peripheral and pulmonary).

 Fatigue.

 Severe diarrhea

Guanethidine & Guanadrel
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Antihypertensive drugs by class

Arterial and

venous 

vasodilators

Arterial

vasodilators

diuretics Vasodilators

Calcium

blockers

•Verapamil

•Diltiazem

•Nifedipine

•Sodium

Nitroprusside.

•Nitroglycerin

ACE

inhibitors

•Captopril

•Enalapril

•Hydralazine

•Minoxidil

•Diazoxide

α - and β-

blockers

Receptors

blockers

Sympathoplegics -

blockers of:

β-
blockers

α1 adrenergic 

blockers

Angiotensin 

antagonists 

Nerve terminals

Adrenergic

neuronal   blockers

CNS

Centrally 

acting 

sympatholytic 

Ganglia

peripherally 

acting 

sympatholytic
•Reserpine.

•Guanethidine

•Guanadrel.

•Metyrosine

α or β

receptors

•Methyldopa.

•Clonidine.

•guanabenz

•Mecamylamine

•Losartan.

•Valsartan

•Carvedilol

•Labetalol•Propranolol.

•Metoprolol

•Phentolamine.

•Phenoxybenzamine.

•Prazosin.

•Terazosin.

•Doxazosin.
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α- adrenergic blockers

1) Nonselective α- adrenergic blockers.

2) Selective α- adrenergic blockers
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α- adrenergic blockers

1) Nonselective α- adrenergic blockers.

A. Phentolamine.

B. Phenoxybenzamine.

2) Selective α- adrenergic blockers
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Mechanism of action

α – Adrenergic blockade leads to 

decreased systemic vascular resistance.

Results in decreased BP

Phenoxybenzamine & Phentolamin
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α- adrenergic blockers

1) Nonselective α- adrenergic blockers.

2) Selective α- adrenergic blockers.

A. Prazosin.

B. Terazosin.

C. Doxazosin.
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A: PO.

M: Hepatic metabolism 

to active metabolites.

E: Parent drug and 

metabolites excreted in 

urine and feces.

A: PO.

M: Hepatic 

metabolism to active 

metabolites.

E: Parent drug and 

metabolites excreted in 

bile and feces.

Pharmacokinetics

Prazosin Terazosin
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A: PO.

M: Hepatic metabolism.

E: Parent drug and metabolites excreted in 

bile and feces.

Pharmacokinetics

Doxazosin
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Mechanism of action

α – Adrenergic blockade leads to 

decreased systemic vascular resistance.

Results in decreased BP

Prazosin, Terazosin & Doxazosin
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• Hypertension.

• Causes less reflex tachycardia than nonselective 

α- adrenergic blockers

Clinical Uses

☞Prazosin, Terazosin & Doxazosin
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First dose orthostatic hypotension (can
lead to syncope) requires careful dosing
(usually before bed).

Dizziness.

Drowsiness.

Headache.

Peripheral edema.

Palpitations.

Side effects
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Antihypertensive drugs by class

Arterial and

venous 

vasodilators

Arterial

vasodilators

diuretics Vasodilators

Calcium

blockers

•Verapamil

•Diltiazem

•Nifedipine

•Sodium

Nitroprusside.

•Nitroglycerin

ACE

inhibitors

•Captopril

•Enalapril

•Hydralazine

•Minoxidil

•Diazoxide

α - and β-

blockers

Receptors

blockers

Sympathoplegics -

blockers of:

β-
blockers

α1 adrenergic 

blockers

Angiotensin 

antagonists 

Nerve terminals

Adrenergic

neuronal   blockers

CNS

Centrally 

acting 

sympatholytic 

Ganglia

peripherally 

acting 

sympatholytic
•Reserpine.

•Guanethidine

•Guanadrel.

•Metyrosine

α or β

receptors

•Methyldopa.

•Clonidine.

•guanabenz

•Mecamylamine

•Losartan.

•Valsartan

•Carvedilol

•Labetalol•Propranolol.

•Metoprolol

•Phentolamine.

•Phenoxybenzamine.

•Prazosin.

•Terazosin.

•Doxazosin.
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Pharmacokinetics

A: PO and IV; well absorbed.

M: Hepatic metabolism.

E: Metabolites excreted in urine.

Propranolol Metoprolol&
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Pharmacokinetics

A: PO and IV.

M: Hepatic metabolism.

E: Parent drug and 

metabolites excreted in 

urine and feces.

Labetalol Carvedilol

A: PO.

M: Extensive first - phase 

hepatic metabolism; 

metabolized by P450 

enzymes.

E: Parent drug and 

metabolites excreted in 

urine and feces.
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Mechanism of action

Selective β1- blocker.

The same as in Propranolol

• Nonselective β- blocker.

• Blocks β1- receptors in the heart, increasing sympathetic 

activity and decreasing BP.

• β1- Blockade of the juxtaglomerular apparatus leads to 

decreased renin release (less angiotensin formation).

Propranolol

Metoprolol
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Mechanism of action

β- and α- Blocker.

Similar actions as Labetalol

 Nonselective β- blocker

(predominant activity) with selective α1- blocker activity.

 Decreases HR, decreases plasma renin activity, and increases plasma 
volume (β- blockade).

 Decreases peripheral vascular resistance (α- blockade).

 α- Blocker activity counteracts vasoconstriction that leads to cold toes 
and fingers that is associated with β- blockers. 

Labetalol

Carvedilol
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Clinical Uses

Hypertension.

Other uses include angina, cardiac arrhythmias, 
migraine, acute MI, essential tremor.

Propranolol
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Clinical Uses

Hypertension.

Other uses include angina, CHF acute MI.

Less side effects than nonselective β- blocker.

Metoprolol
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Clinical Uses

Hypertension.

Labetalol
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Clinical Uses

Hypertension.

CHF

Carvedilol
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Contraindicated in patients with asthma, COPD, 

diabetes mellitus, or peripheral vascular disease.

Bronchoconstriction.

 Hypotension.

Bradycardia.

Sexual dysfunction.

Side effects

☞Propranolol & Metoprolol
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Postural hypotension.

Dizziness.

Nausea.

Fatigue.

Side effects

☞Labetalol
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Bradycardia.

Dizziness.

Hypotension.

Side effects

☞Carvedilol
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Antihypertensive drugs by class

Arterial and

venous 

vasodilators

Arterial

vasodilators

diuretics Vasodilators

Calcium

blockers

•Verapamil

•Diltiazem

•Nifedipine

•Sodium

Nitroprusside.

•Nitroglycerin

ACE

inhibitors

•Captopril

•Enalapril

•Hydralazine

•Minoxidil

•Diazoxide

α - and β-

blockers

Receptors

blockers

Sympathoplegics -

blockers of:

β-
blockers

α1 adrenergic 

blockers

Angiotensin 

antagonists 

Nerve terminals

Adrenergic

neuronal   blockers

CNS

Centrally 

acting 

sympatholytic

Ganglia

peripherally 

acting 

sympatholytic
•Reserpine.

•Guanethidine

•Guanadrel.

•Metyrosine

α or β

receptors

•Methyldopa.

•Clonidine.

•guanabenz

•Mecamylamine

•Losartan.

•Valsartan

•Carvedilol

•Labetalol•Propranolol.

•Metoprolol

•Phentolamine.

•Phenoxybenzamine.

•Prazosin.

•Terazosin.

•Doxazosin.
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Pharmacokinetics

Hydralazine

A: PO, IM, and IV.

M: Extensive first - pass hepatic metabolism; 

hepatic acetylation ( remember that certain 

patient populations have varying rates of 

acetylation) 

E: Metabolites excreted in urine.
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Pharmacokinetics

A: PO, and topical. 

M: Hepatic metabolism.

E: Metabolites excreted in urine.

Minoxidil
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Pharmacokinetics

Diazoxide

A: PO or IV.

M: Partial hepatic metabolism.

E: Parent drug and metabolites excreted in urine.
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Arterial smooth muscle 

relaxation and vasodilation 

(probably through action on 

cAMP and Ca+2).

Mechanism of action

Hydralazine
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Decreases peripheral 

vascular resistance via 

direct vasodilatory effect on 

smooth muscle in 

peripheral arterioles.

Mechanism of action

Diazoxide
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Hypertension.

Alopecia.

Clinical Uses

☞Minoxidil
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Acute hypertensive emergencies.

Hypoglycemia (secondary to hyperinsulinemia via 

inhibition of insulin release) .

Clinical Uses

☞Diazoxide
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 Toxicity in slow acetylators.

 Tachycardia.

 Headache.

 Dizziness.

 Nausea.

 Sweating.

 Flushing.

 Nasal congestion.

 Lupus –like syndrome

Hydralazine

Side effects
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 Tachycardia.

 Massive fluid retention.

 Hypertrichosis (hair growth).

 ECG changes.

 Pericarditis.

Minoxidil

Side effects
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 Reflex tachycardia.

Diazoxide

Side effects
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Antihypertensive drugs by class

Arterial and

venous 

vasodilators

Arterial

vasodilators

diuretics Vasodilators

Calcium

blockers

•Verapamil

•Diltiazem

•Nifedipine

•Sodium

Nitroprusside.

•Nitroglycerin

ACE

inhibitors

•Captopril

•Enalapril

•Hydralazine

•Minoxidil

•Diazoxide

α - and β-

blockers

Receptors

blockers

Sympathoplegics -

blockers of:

β-
blockers

α1 adrenergic 

blockers

Angiotensin 

antagonists 

Nerve terminals

Adrenergic

neuronal   blockers

CNS

Centrally 

acting 

sympatholytic 

Ganglia

peripherally 

acting 

sympatholytic
•Reserpine.

•Guanethidine

•Guanadrel.

•Metyrosine

α or β

receptors

•Methyldopa.

•Clonidine.

•guanabenz

•Mecamylamine

•Losartan.

•Valsartan

•Carvedilol

•Labetalol•Propranolol.

•Metoprolol

•Phentolamine.

•Phenoxybenzamine.

•Prazosin.

•Terazosin.

•Doxazosin.
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Mechanism of action

Dilates arteries and veins

Sodium Nitroprusside



Prof. Sawsan Al-Madi

Clinical Uses

 Acute hypertensive emergencies.

 CHF.

Sodium Nitroprusside
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Side effects

 Byproduct of metabolism is cyanide, which is 
metabolized by the liver by rhodanase to 
thiocyanate (water soluble and excreted in urine).

 Cyanide poisoning in patients with poor diets 
(alcoholics) where it leads to decreased sulfur 
availability or when administered in high doses for 
long period of time.

 Drug is broken down by UV light so IV bag must 
be wrapped in foil.

Sodium Nitroprusside
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Antihypertensive drugs by class

Arterial and

venous 

vasodilators

Arterial

vasodilators

diuretics Vasodilators

Calcium

blockers

•Verapamil

•Diltiazem

•Nifedipine

•Sodium

Nitroprusside.

•Nitroglycerin

ACE

inhibitors

•Captopril

•Enalapril

•Hydralazine

•Minoxidil

•Diazoxide

α - and β-

blockers

Receptors

blockers

Sympathoplegics -

blockers of:

β-
blockers

α1 adrenergic 

blockers

Angiotensin 

antagonists 

Nerve terminals

Adrenergic

neuronal   blockers

CNS

Centrally 

acting 

sympatholytic 

Ganglia

peripherally 

acting 

sympatholytic
•Reserpine.

•Guanethidine

•Guanadrel.

•Metyrosine

α or β

receptors

•Methyldopa.

•Clonidine.

•guanabenz

•Mecamylamine

•Losartan.

•Valsartan

•Carvedilol

•Labetalol•Propranolol.

•Metoprolol

•Phentolamine.

•Phenoxybenzamine.

•Prazosin.

•Terazosin.

•Doxazosin.
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Pharmacokinetics

A: PO and IV.

M: Extensive first - pass 

hepatic metabolism; 

metabolized by P450 

enzymes to less active 

metabolites.

E: In urine and feces.

Diltiazem Verapamil

A: PO and IV.

M: Extensive first - pass 

hepatic metabolism; 

metabolized by P450 

enzymes to active 

metabolite.

E: In urine and feces.
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Pharmacokinetics

A: PO.

M: Extensive first - pass hepatic 

metabolism; metabolized by P450 

enzymes to inactive metabolites.

E: in urine and feces.

Nifedipine
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Peripheral edema.

Hypotension.

Palpitations due to reflex tachycardia.

Dizziness and headache.

Constipation.

Nausea.

Abdominal cramps.

Side effects
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Antihypertensive drugs by class

Arterial and

venous 

vasodilators

Arterial

vasodilators

diuretics Vasodilators

Calcium

blockers

•Verapamil

•Diltiazem

•Nifedipine

•Sodium

Nitroprusside.

•Nitroglycerin

ACE

inhibitors

•Captopril

•Enalapril

•Hydralazine

•Minoxidil

•Diazoxide

α - and β-

blockers

Receptors

blockers

Sympathoplegics -

blockers of:

β-
blockers

α1 adrenergic 

blockers

Angiotensin 

antagonists

Nerve terminals

Adrenergic

neuronal   blockers

CNS

Centrally 

acting 

sympatholytic 

Ganglia

peripherally 

acting 

sympatholytic
•Reserpine.

•Guanethidine

•Guanadrel.

•Metyrosine

α or β

receptors

•Methyldopa.

•Clonidine.

•guanabenz

•Mecamylamine

•Losartan.

•Valsartan

•Carvedilol

•Labetalol•Propranolol.

•Metoprolol

•Phentolamine.

•Phenoxybenzamine.

•Prazosin.

•Terazosin.

•Doxazosin.
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Clinical 
Uses

• Hypertension.

• CHF.
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Bradykinin increase leading to 
cough and skin rash.

Teratogenesis.

Hyperkalemia.

Neutropenia.

Hypotension.

Acute renal failure.

Side effects
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Antihypertensive drugs by class

Arterial and

venous 

vasodilators

Arterial

vasodilators

diuretics Vasodilators

Calcium

blockers

•Verapamil

•Diltiazem

•Nifedipine

•Sodium

Nitroprusside.

•Nitroglycerin

ACE

inhibitors

•Captopril

•Enalapril

•Hydralazine

•Minoxidil

•Diazoxide

α - and β-

blockers

Receptors

blockers

Sympathoplegics -

blockers of:

β-
blockers

α1 adrenergic 

blockers

Angiotensin 

antagonists

Nerve terminals

Adrenergic

neuronal   blockers

CNS

Centrally 

acting 

sympatholytic 

Ganglia

peripherally 

acting 

sympatholytic
•Reserpine.

•Guanethidine

•Guanadrel.

•Metyrosine

α or β

receptors

•Methyldopa.

•Clonidine.

•guanabenz

•Mecamylamine

•Losartan.

•Valsartan

•Carvedilol

•Labetalol•Propranolol.

•Metoprolol

•Phentolamine.

•Phenoxybenzamine.

•Prazosin.

•Terazosin.

•Doxazosin.
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Pharmacokinetics

A: PO.

M: Hepatic metabolism by P450

system.

E: Parent drug and metabolite 

excreted  in urine and feces.

Losartan & Valsartan
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Mechanism of action

 Angiotensin I receptor blockade prevents 

the vasoconstriction caused by 

Angiotensin I. 

Losartan & Valsartan
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Clinical Uses

Hypertension.

CHF

Losartan

&

Valsartan
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Smaller incidence of side effects than ACE 

inhibitor.

No bradykinin increase (no cough or rash)

Side effects

☞Losartan & Valsartan
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شكراً على الإصغاء



Cardiovascular system



.1Antianginal Drugs                        

Antihyperlipidemic Drugs

 
Drugs affecting Coagulation

.2Management of Myocardial Infarction

Coronary Heart Disease (CHD)





 

Pathophysiology of  Myocardial Infarction

Necrosis & cell 

death 







Pathophysiology

Endothelial cells Collagen + VWF

Platelet 

adhesion

Platelet activation

Fibrinogen Fibrin

Coagulating 

factors





Management of Myocardial Infarction

Thrombolytic 
Agents 

Beta - 
Blockers

Anticoagulant 
Agents 

Anti ï platelet 
Agents 

Anti - 
Arrhythmias  

Central 
analgesics 
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